Measurement of triclabendazole and its metabolites in liver flukes: method development and full validation.
The trematode parasite Fasciola hepatica is still the cause of considerable loss in livestock production all over the world. The knowledge of the pharmacological properties of the available flukicidal drugs is critical to control this parasite. Triclabendazole is an halogenated benzimidazole anthelmintic with potent flukicidal activity. A simple reversed-phase high-performance liquid chromatographic analytical method has been developed, validated and applied for the quantitative determination of the flukicidal drug triclabendazole and its sulpho- and hydroxy-metabolites in the liver fluke, F. hepatica. Triclabendazole, triclabendazole sulphoxide, triclabendazole sulphone, hydroxy-triclabendazole, hydroxy-triclabendazole sulphoxide and hydroxy-triclabendazole sulphone were measured simultaneously in this trematode parasite. Linearity, resolution, precision, accuracy, recovery, limits of detection and quantification of the method were determined. Drug extraction from the parasite's tissue homogenate was effectively performed using liquid extraction (acetonitrile), avoiding clean up by solid phase extraction, prior to analysis by reversed-phase high-performance liquid chromatography. The resolution of all the halogenated benzimidazole thiol molecules assayed was obtained on a C(18) reversed-phase (5 microm, 250 mm x 4.6 mm) column using acetonitrile and ammonium acetate as the mobile phase and ultraviolet detection at 300 nm. Regression analyses were linear over the concentration range examined (from 0.272 to 16.331 nmol/100 mg trematode protein) and the correlation coefficients of the calibration curves ranged between 0.996 and 1.000. The calculated limits of detection of the proposed method for the parent drug and its metabolites ranged between 0.007 and 0.079 nmol/100 mg trematode protein. The extraction efficiency for the different analytes from the parasite material was greater than 71%. The results obtained indicated that the developed chromatographic method was selective, accurate and easy to reproduce. The developed procedure was successfully applied to quantify triclabendazole/metabolites in F. hepatica incubated under ex vivo conditions, demonstrating to be efficient for the determination of the most extensively used flukicidal drug available for veterinary medicine, and its metabolites. The analytical method described here is an useful tool for the measurement of this flukicidal compound in different studies addresses to evaluate drug influx/eflux and metabolism in its main target parasite.